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(54) l^m<D^m -^^a^jv^SnrSzLa^-^^a-^jv^m 
(57) C^S^] 

—-^ S'/l^mag y — KVDDG. n-^ /U^iil y - K V D D 
LI. VDDL2fi:, ^JV^WXUy^ 9 }imS^^riXi6 

0. ::ili^VDDG. VDDLl, VDDL2i±5:cHC 




'^m^ 1 0- 1 44 7 94 



W L T V > ^ r i: ^ i: T -S. v n . 

y ^n mj: nTm(7);i:$'jimi,zm-rhu-;^)unMy- 
[ if If 8 ] mimm y - k , sessEMT-j^it!! 

- K 5^T'Jb & C: i i: t-S if 6 XfiiiS*!! 7 
n- ;^?yHgtl£y - FgP^^T-J)S -I i: Srift® t f -5. if 

[if 3:11 1 0 ] mrie<?5as;^§ttiy- Fgp^Ni. le^ 

y- H *vfi?±LT«€. - 1 r^^fcf •5.if5l<Jfl7 
iZsm^-^^n-t'U. 

[ if St II 1 1] imm 1 nmtmm i o ^:>iiM^-? ? 

y.i?i ^-K4r/U-^i<;«i}i^(^«[H]!§, 
[if5;cifll2] V;?n-fe;bcOn-7;?/l..'5|i!?,y-Fgls5t 
XliD-7:7;P^gittoy- HSi5:«-:ei^'g#OX{i;fthO-77 n-t 

)V'jy7 \:i-)<.iv%My -Y^^J:^ty^->^}v•^y - 

FSP-^i-tSi^^rL-ro^ Ii: r^^ai:t--S.if^)?iIl 1 



[ If *il 1 3 3 ifStif 1 i^^lf *ii 1 0 cofiS;.^-7 

[if^^iSi4] x-pyy-Y^)Vi,ziii,'fh-7 9u-tiv 
cnu-^jy^my- Kgi!5i^Xf5:o-.^;u}Sttty- Kg^Tt- 
@#*^'Ja-r X > H-fe;ucoft!!<73-r 7 

v7o-bAc07'n-AVH:j;iy— Ka:5j-3^ii:?^n-A/i^ 

III 3^ziim.cr>x9yy-Y^iv:H^<n^mmm 

[0001] 

iOV 7 o -t /l^ r ffl I y. y F -t 

n.mmzm-ri>, 

[0002] 

mi^t^—'&cn'^mmmz^ihU^T-^hL. :im 

'7^'ci^ivtLx^--^<-x±.{zm^Lxm , 

[0003 ] [35 ( a ) {i. 27^,tlNAND[s]K^i. y 
^OU$riFL. [510 ( b ) {i^c75^fi|se<j3^^[H]Sgmi5tc^.K 

L , |Hia ( c ) ;i±iss«5Mm^[i]SS«BitS:i-^ f 

L."rfK.|){¥5ft<7)v7o-t;l-m s ?r7FLT»'^'l> . •l-'OTy 
n-fe;Umsii, ^^Itegcr)_h5ffi(|i[(CfcV^-r7K^:fe-ra(CV 
DDUl 0 1 ^mt. T3g(B!ltCiaw^-C^T:^[^(CGND 
^1 0 2^0iiTV^^. rfl^.VDDigl 0 Ife.iL'-'G 
NDJSl 0 2ii, 3^1^0;<^'/L-;ir^i^riS,i>C,iO-C\ 
Si^VDDI?! 0 Ifci^/GNDiSl 0 2 h ^ 5)- 5r 

Hff jgj^^tc >^9-=.y yii\.h:L> -cj^bx s n ^ . ^ L 

T, VDDiai 0 1 tGNDISl 0 2 h iOfSl (— ^^^Jjg 

[15 (b) X^.l.X^^h^m\~'yy'J7.9t'^X^^'ii\X 
2X1n^ K\iiimmzii\^h^^^1n*7Sk)it^i.c^) 
ii:ll5 (c ) cOo; T-^STl/ciEtSSP^^ {f^-^^yy^ 
M L T o ^ ) T-J) 0 , ^ ;o@SMa57^^i J: y^'ftilW/ n > 

x'B^^fix^'-h . 2 :\ti x A N D ms^iza ft-s fi-§-;>. 
0, zco^wt^'J-yj^-.x-^^. trz. m^:^W'^ 




mm^s^mi. ^^.-^^h^^-^i oo^^^tz^^t. 

[0 0 04] [36 ii. 1 imcnt^^^-^ "^^t/l^ms 1 
--ms 1 1 ;!j^olS:^^r;UiESr owQ , rowl^T^L 

(IM^T^EO. ^v^a-feyl-msOVDDIII 0 1 T^j^'il 
[0005] rowOhrowl (/J^Tii. ft^i^ 1 2 

0, 12 1. 1 2 2izx-oxm^i^^fJKc^ri^. im- 
1 2 o(ci-i(t^SEi7f^ ( vDDjsi 1 1 tmn-Thyj 
r^) ib^J:L<li:)7rS] (VDDigi i itWnK^lJi^) coi^ 

ft-^iai 2 0 commit. ti-TTt^ju (micr^^^jimt 

m2cr):^i^Jum^mi^LX^^^) 1 2 5(2Tv7n-t:A 

m s y^m^s^-h^izmn^tix y^i> . m-^-mi 2 iic^^tt 

OOm-^-m. 1 2 1 Ofa^Siif-T-rh-^U 12 5 tCT V7 o-tr 
;Ums:OFff^35^(zS^$n. ^1, m2^;<^Jimm 

tfz. myT\^izmx/hm^'^i2 2i,±. m2co:^^ 

/I^SSrfflt^TJf^^^TX. ^iOft-^-lgl 2 2c7)r^ffiii:. f 
r7^-/^'I 2 5(3T-7^n-t:;l. m s^T^F/r^ggp^SCtSSS? 

[00 0 6] ^^OJ: 3^X:^>^--K-t:;U:^5t:0^»f*: 

nm^ 2-1 2 9 64 ^^i>#g<7)i^<zt:^mESs. nmw- 

2-1 6 56 5 2^i.^$g^^^f*:^m[HlS§i^a, J:6^' 
^f^tS 64-37034 > K-fe^l-T!;^'® 

[0007] 

Xii. WMWMkVy h^x.Tl.zXh-7^u^)i^ms^m 

^Lz-^mai^-f >-^^J;t/^lgta^^ > ( VDDiSi 1 1 . 
GNDIgl 1 2) i^fL^ J; 3(i-r>E)f^^t2, v^o 

m^y-^ ytKphWM^^ ( VDDISl 0 1 . GNDIS 
102) ^MOV^'u-tr/lmstCioV^T^tii^T)^^ 

[ 00 08] ZCOXo^Z^ ^ai^V^O-tr/Um silicji^i 

^ > i: K:hWMmm'k^mr^mxm^'th tv^om^'^'^ 
^ifht. "r:7n-t;Umsc7)ISttt7)aiS7!?vJ.$<^ 

mizx § ^ (t^ < ffl ^ ^ I h ^^'T'S ri(f ij^-^-c-j) 



[000 9 ] ^^53^2- 9 14 9^^i^$fi(lJ5:. 

[00 10] ^Tt:, ^m¥7-l 6 9 84 2-^i>$gC 
ii. ^/iE*S«3t ( 3^li^^4^^S^t. n£^4i^aU 

^m^fihn^tt^hmM.m:^9}vwm.c. ny^ y v 

V^)VXhhmiC0.^9)l'm (VDDJ^l 1 K GND 

tSi 1 2) t(DWi^^mhrzi^i>z{t^ mi<n.-<9)i^mti^ 
hm2cr)^i^jum. m2co<9)um^^^m3<^?<9A 

m^mt h t . ^(nmi.zio\^xm^mzmmm^^^-t 

<i^^^ti^m'^:b'^hhfz^. ±.mc7^j^:^jum{it'nm 
nmt^j:6 mMm;< ^ jims^ti^^mi^zKcixi^Kc iiic\ 

^cn--fi. Tm\mzmnfzhnM3^^'^mtm.^m^ 
LXdb Lfzc^x\±. ti-t-hmMm'^mm^^±^iz't 

[0 0 1 1 ] t.fz. Zcr^Xol^Z. micr).<9 fVm^^U 

u'^mm&h Lxm^^hfzMz. mmim^^+wzrft 

-t, m2, m3>\~^->fzAzm^:^9}l'mx^<(r)^m.'7: 

mc: l^S'JRgr^it-^ ^ t ^z^j: 0 , — o-tr/L tzirf 
LT'^i®ffl^b*r:i^-/U^ I mr)\Lti-m^Xt'^j:^ ^i, d 

LX+j^K:m.irii:4-i. hZt t^X-^^j:^^ h v > o /-^rnlll i 

[0012] ^^^B^ii. iie^^^tticii^ . isit^os 

IS y :7 h ^ X r S: ^(Jffl L T K -b/i coiSit:^Mf 

X,. ^-7 9 vi-^ji<r)m\m^^^±^zijmKizMJ£X^ 




[0013] 

[0014] JiieoOffi^T-J>fiif, t^*.Ov:;'n-t;l^*' 

^-ox. mm&zrm'^itLWizR'rht^^'o 
rz. mmM^^^^wizK^-r^fz^f. ^^u^f^zmnw^^^i 

Emmv/yh^jLT^m^i^zmmx-^^. ttz. 

//^t^T-^> ^ ^ , V ^ n -t: L 

K:i>^^)i'm^±mmizm.'ti z t x±m^^n}^.^^ 
^-rh-^. mnmmMb^j:h?^9)i'm^}Lm\mzw.~t 

X-'P<cO\E^mS:,i:moZ.}it^X^hi)-h. ^2. m3 

m ^^^^fz±.m(7^j< i^jmx^com^-m^itm^xtcK . 
[0015] mtimMy-vmwi. wmmxwj§..< 

[0016] S/-^, c:<50^9Hc7)-v7D-t!;Ui, 4^f*;(i 

i^mmy 9 fi'i^zii^^^tix^s h-rizmm.^ 9/ib(r>mn 

i:tRdt:^T:r^-;UcK:hU^^^LX^^h. ^LT. fj 
ciieis ? Tx-^ ^ - r > -) T I ^ -i) = 

[0017] ±ieotS^T'J>il(i\ Sf^lto'^jv.'^D^ryL.T;;^ 



[0018] mmmy-v^M'&it. mmnrnxtmy 

t:6±mco^9 /l-mi^zmi- h ^-n - / <Mm& y - K gG 7:^ 
Rmmx^t&^9Jl'cK:^±mcri^9Jl'm^ OT 
r§C^.< ^Ji'MiZ^^ D-^A jgfifiy- Kgp-Ji-i: 

[0019] ^ /L^ ^ C^^m^)^^ 9 > 9'- H -b /I'lT-xt^'^) 

T^^-r-^Ilj^ S fLT u ^ ^ h r ® h f - ^ . V 7 n ^ /I 
n -.^7 /U^i® y - H a^^^Xii o - .-^ /I'JgtiS y - K ^^'^^ ' 
a #^X{i: fti!^ -7 C7 -(r /L c-o ^ a — ^ \;t. y - K ^ .'^- 
[0020 ] ^/-vi. zcn^,m^)y^9y9'—Y-^)V:H^^) 

^=mw-mmmmt. imltz^ 9 vj^^i^^mxzm-y^i^ 

{z^^^ir>M:Xy^9y 9- V-^)Wm^^ix. m^y^9 

^ 9-\^-^)i'^mnmznm.mz^'^hfixmf^^ixx 

'^9u^)i cr)u—ti)l WM y — K i o - .r!? yi- Jgiffi 

y - YU'jft^ @ #c7)X{i s mm-thx 9 >- ^- - k ^a- 

comco'7 9 i^-^/l^Xiim^-t^mcr)X9y9- H-tryL tz 
iom>mcr^'^9xj'^;lcr) 7-0 -.^ sVi^maS y - K gP^^Xii 

9U-J \fi mmy- h ajTj-tctggg ^tix^^x {.iw 

[0021] 

(^z^-:>^^Xtm'^^. 

[0022 ] [31 ( a ) ii. 4 A:^ N AN D > 
rKA'^^L. 15113(b) ii^Oflfr&^^^Hf^m^^ 
L . ( c ) ii±idS^4^W*^ HSSm^r rr> ^ 

L "c^^ ^ cr,^m<^mi}&^mB^'^ 9 □ a m s ^ ^ l 

tc. 01 ( b ) ^:&Sh^:^>y.'^^lis£L-CJ^o t>c^ 

X (T)^ , 

[0023][2I1 (c)^) "A" ii. ^o— yvl^-y- 
DDGcO??-^rftiSL. ;^-D-y wl^GND y - K(3ii 

It. mti^im4y9Jimiy^9y9-¥-^Jii.z:^^-f6R 
MMrnxmntz ^vdd^^^ l^* g n d is h ^^^^ 

C . 4 y :^ titg^S ?i ^^ztiz^j:^ c ^ 
«$ilSo Z(r)9xn-)\)V'^j:VDD y—Y (VDDG) 
i^iL^'^'o— yvU-C'GNDy-K (GNDG) ClJi. m 

3\lt^^-)i {m3y9Amcm4y9fimii^n) v 

IA3. ^2b^-^7t;-yU- (^2y 5'7U/i>m3y 
V I A 2 . lkZ<m 1 b-T:f--/U (^1 y 
cm2y9)im^^W^L) V I A 1 t-^i^Xm^^ixh . 




[0 0 24] tfz. "B" iin-Ti/yU^-y-K^^^ 
r * L T ^3 0 . o - ,^ 1 V D D y - K (lii: V D 

D L 1 cOi^^^rmiL. a'-~;^^l'K:^2cr>VDDy-V 

<, tijie:^*n-yS"/Ut'VDDy-l^ (VDDG) SrfrL 

o_^;I,,;^^VDDy'-H (VDDLl) iZii. 1^2 fT 
7^--;i'V I A 2 . S-L^'l^ 1 t"rrf.-7l V I A 1 
ff^BScSiX, n— /?/lC^VDD y- F (VDDL2) C 

yjm^mm^)m'&F---{±. n>^y ha^^^ (y -t-a f 

[00 2 5] 4 A;^NAND®S§tliott^ft-^*:^Tl!: 

SrSSLTV^'&gP^ii. |^l(7)y ^fflv^T^^e? 
fiX^^h. 4 y . ::^) N A N D 0 S-§ 1 3 i t ^ ft ^ A Si >: ^ 

[0 0 26][22 (a)ii. 2A.tjNAND[B]S&c7)i^> 
Tf^/lr^L. f6][2 (b) {i^t;oa*Wi^^lH]SS?S^?r^'K 
L . ( c ) [^±Mmi¥m%^®^^^^^"^ V 

0 2 ( b ) c7)#SF^>^ -:^:?'^fS*L-(:ifi.^ hen 

xh^. mi (c) CO "A" ii. 7"n-Mvi.^y-Fa5 

^^^^ 0 . :^"n-y Vl'^' V D D y - F lZ{iV D D 

G cr,1^^■'^ mi I . a ^ G N D y - F Ccfi G N 
DGcoVr^i:HEiLX^^h. Zcr,^"xj-J<;l-^^'V D D y 
-F (VDDG) fcil/'^'oWN'/U^GNDy-F (G 
NDG) tzli:. IS3t:T7^-;^•V I A3 . ^2b-r:^- 

n V I A 2 . 1 fTTf.-/!. V I A 1 t'^M.i^xmf& 

[00 27] ^fz. m<n "B" {i:n~;^A'^y-FgP^ 
r^LT^3 0. D— Tlz^U-t^YDDy— FtCii:VDD L 1 
i L . n-^ G N D y - F tci j: G N D L 
1 O^iF^Srf^idLTV^-S), a-;^/l-^-VDDy-F (V 
DDL 1 ) (Zii, m2 tT:t^-A V I A 2 . 1 b" 

Tt^-zI V I A 1 t/m.t^Xmf^^fl. a-;^;U^GND 
y-F (GNDL 1 ) tZii. ^1 b'TT^-zl'V lAlt- 

^9 ( y -yUFi:^ l^^/U/frtgiN!) 

[0 0 2 8] icOi^iC. -c7)^B3^v7n-b;L'MS 
ij:, i}i^f*;izi:0ffiJ3c?ixSI^5iy"F^'SiIgy-FSP 

c ^Jtg^ r ?S f' b- r Tt^ ^ ^ 5: ^ L T c ^ , ^ 
UT, Itjie^igy-F^^rr^IISfiii^^'^tiii^^^ 




r?a^ 1 0- 1 44 7 94 

*:;0V.^n^;Ums;9^'cnai^rifi/--Cli/^zmi^^y y 

[ 0 0 2 9 ] HBii. fia5L /--:^o^0fl^vyn-bH M 
S^^^^-fc.^^^ F-b/liTD— a^r^-^ROWO . R 
OWl r^-rt h #ROW0 . ROWl^^^ad^ 

T^® ( y -;l F . :K 'J > U n > , n 7 F ^ ) ii: 

^LT^'^t-t^ ROW0^J±l9!l^i^7^^^?S3 

[pl t c :^ < |g 4 y ^ ' 1 71 4 7^ ^ o ^ ^ 1 ^ ■ a — y V t ^ f 

> ( yn— vvllE^^^ yVDD 5 ) tm^S^^i^. RO 
WO^TW^^^fh ROW 1 ^0±lPMSP^^?:^»''^"C1t:^ 
\^{Z^<mAy9fimAt^h>t£h^2(7)y'u-/\)l V i 
y (::/n— ^^;Mgffi^ < yGND 6 ) 7t?^'JFM?ii. f:0 

w 1 ^T(iil^sn^'^?S ^ J: ^ tca:S'f^ti:S< ^4 y 

^-fyVDD7) ;!;»Jf:nJccnTV^^. 
[ 0 0 3 0 ] 12^ "A" X'^^^tiX^-^h'^'xt^t. y o- 
^Wl^-y— Fa^* (VDDG. GNDG) ^^.LX^ 

;U'^-fyVDD5. GND6, V D D 7 tZ^fS-f^ cfc fj 
^7^3. "B" 
n-^;l.-4-y-FfP^^ (VDDL. GNDL) $r 

^y y^^Tf^t. ^3y ^;H3$:7^^LTioO . 
/■.^|:^^ix/^f+i?^^Si:r)^^'y-f->'y"a5^Ni:. ^2y 9}lM2 
^-Jf^LX\^h. tfz. mco X'^^^ixfzU7f\t. 
tii:^y-F ( I,. 05g^) &^LTV^^. 

[0 03 1 ] >rLX. ^4y ::s^;u)i?:?^^f^c^Mie^-oyn 

Wn/HIz®^^ > VD D 5 , VDD7. S-I/yD-vvl^ 
i&tte^-f >GND6h , |tJie^y**ow<;l^y— Fgi5^^ 
A (VDDG, GNDG) ^:6^"|g^7j$ilT , L 
-^^ a-^i^yUt^y-FS^-^^Bii. S-^ ^Otg^^f^^.-C":^" l-7 
-A;^t^y-FgR^AWg^:??i^■rv^^. ^j^i^. IMco 
Q^^^mz^.-tZltK. a-;^;Ly"FB^^^3y 

;i3 $'i>LTe:g'OTy D-b/u^;^'!!?-^ wi y — f Atz 

wo. ROWl^ilioia, n-:^7l.y- F B7:?^*ft!l^;R 
OW(ziott'^v7n^z;U'7j,^ n-AwL y- F Atiti^^ 

ROWl rBlt:i^D^^T. a— ^yu-y — F B7!;^ftili7:)ROW(i 
:^ttlj vy n-b/U^D — .Tlz'^ y— F BSrfrL , 
KcT^-v'y n-b/U^y'n— V wl-y — F At^tg^^fiT V V 

[ 0 0 3 2 ] [34ii, ±aiL^cROW;b^^^fx£^:i4^^Si4^1S 

M:o^-y F xhs^-^-h-^m^^ifzmmmx-h^. k 

^Sai%:7)/'jy50 7 F ^ X ^±t-fja! L fz V y c^-b;l. M 
ori/'zia^a-.^'I-^'-H (VDDL. GNDL) 




( 6 ) 



a_ys:/^.y-H (VDDG. GNDG) ^mU-fh^^ 
1 ( 2A:tjNAND ) ii, --O00-:^yl'y— FVDD 

y — 1^ VDD L 1 . VDD L 2 h— ^^n — tIz/LV — F 
[00 3 3] l;Lbl5iBBL/-ci:'3tc. ^<7)^b^ov:^ n-fc 

^v:7n-fe;ur{i. FU-^ >'::7>'^:;' h:6^^VDDf« 1 0 
V :7 o -t ;UM S CO y - H SPii-i^lIiSct^S'JRB:^^"^ < . ^SS 

m^.^^^'^h-^. mnnm^h^^h^^^jvm^^zm 

2. ^3/ii:^^o/::±/i^->< ^/^/i'C-^oft-^iE^ii?S^ 

[00 34] ^io. z<7:>mm-'ommTi±. m4coj><^ju 
mi.zm$^c^^hmMB'^im^^i:Rtfz^\ ztiizm^ 

ri-^^j^-rii^'V^, tfz. V7n^7^^ L-C4 a:^n A 




10-144794 

X^^Ztii^tmXify^. 
[0035] 

[^^Bm^^A a±^B^L fzXo^z. ZcD^mizXix 
ii. ti*:0V7n-tyU^'*^na*rfji^T^ i/-|gl 

-77 a^)i(7)mm.^t^^^MzMLx ij^mzM^i^x^ 

[E3ffii7)m#C-fK9^] 

[Ell ] Ria (a) (,±4Xtl^ANDm^^iy>^^fl'^ 
^L. (b) ii:^^Sf*6^^^[lIS&^i^$:*L . 1^ 

[2(c) 4i:±iem*a^s^s«§ffl)S2:U'-r b lt/^x 

;^Zco^m<^^t^<^Mm^'^7r7-^;Ui:^J^rzm^mx 

[[32 ] l5lia ( a ) ii, 2A:/7N AND[a]g§^>'>'7n'/l. 

[H][3 ( c ) (i:±f£mf*:W*^[H]S§^ffi5c$-U-^ h LX 
cD^m<^mi^^^^M^ y n 7U 5: 5f L 7^^iSSfl[lI 

[[33] ^<7)^0Box:?^yy'-F-tyi.:&jt<^4^^f*mm 
0S§(3;{o tt I) X :^ > ^' - F -tji co-m 5: R O W $: ^ 
Lr^lS0B[3-r'$)^o 

[[34] ::i7)^Ei3c7)y.y >'y-F-fe/L':^st^4^**«?* 
SSS^^^ F U y: F ^-a^^^Srf^^l^ L7^citt0H[3T^^ <> 
[[35 ] [5l[3 ( a ) (i. 2A:bNAND[5]S§^0i^>7f;;l. 
^^L. [5l[3 (b) {j:rc^:ft*6^*^[H]S5t^£i£?:^L. 

|5][3 ( c ) u±ism*65«^[Hiss^gf£$:t^ f lt 

[[36] fi^*i^vyu-b;l^;0^i^^HSc^X:^>:^--F-fc:;l.^ 
[3TJ)^o 

1 mi^.^^/t/i 

2 |g2<^y 

3 m3coyy/i/i 

4 ^4y)yya;i 

V D D G y n-^ ^/l V D D y - F 
GNDG yn — ^Ol^GN Dy — F 
VDD L n-Tt^/l^-VDDy — F 
GND L o— ^/L C'GN D y — F 

V I A b'TT^-zL 




[HI] 






VLAl. VTA2, VIA3 




A(CNDG) 



A(GNDG) 



VIAl, VIA2, VIA3 B(GNDLl) \^ p 
VTAl 



[1213] 



[114] 




ROWl 



RJ0W2 



STDNET OPEN { 

X] NAND2 
X2 INVl 
X3 NOR2 

NET Xl.Ol TO X2.I1 
^fET X2.01 TO X3-(l 



• C2A:^jNOR) J 



NET VDDG TO Xl.VDDH , 

NET VDDG TO X3.VDDL1 Uo) 

NET VDDG TO X3.VDDL2 { ^ t^ — ti / — Y ^Wtt 

NET GNDG TO X3,GNDL1 

} 



103 



VDD(U1J 





[05] 




(c) 



p 7 ^ K 



101 (VDD) 




